Introduction 35
Immune responses against ingested and inhaled foreign antigens are initiated in the tonsils 36 since these mucosa-associated lymphoid tissues (MALT) morphological and immunological data on the five ovine tonsils, including the paired palatine 51 tonsil (tonsilla (t.) palatina) located in the oropharynx, the paired paraepiglottic tonsil (t. 52 paraepiglottica) in the laryngopharynx, and the tonsil of the soft palate (t. veli palatina), the 53 pharyngeal tonsil (t. pharyngea) and the paired tubal tonsils (t. tubaria) in the nasopharynx 54 histological analysis, the lymph nodes were fixated in 3.5% neutral buffered formaldehyde for 113 two days at room temperature. They were then routinely processed to a series of 10 114 histological sections, cut at fixed intervals throughout the entire lymph nodes that were 115 stained with haematoxylin and eosin (HE). 116
117

Light microscopy on the tonsils after interstitial injection of Indian ink 118
The interstitially injected tonsils were excised and fixated in 3.5% neutral buffered 119 formaldehyde for two days at room temperature. The fixated samples were routinely 120 processed to a series of 10 HE-stained histological sections, cut at fixed intervals throughout 121 the entire tonsils. The presence and distribution of carbon particles were examined by light 122 microscopy (Olympus BX 61). 123
124
SEM on corrosion casts of the tonsillar lymphatic system 125
The heads of an additional number of five healthy one-year-old Texel sheep were collected at 126 a local abattoir. Each tonsil was interstitially injected via a 26 G needle inserted just 127 underneath the tonsillar epithelium with, according to the size of the tonsil as described 128 above, 0.1 ml to 0.5 ml Mercox II ® (methyl methacrylate-based casting medium, Ladd 129
Research, Williston, USA). After polymerization, which took approximately 15 min, the 130 casted tonsils were excised and macerated overnight in 25% KOH (Carl Roth GmbH, 131
Karlsruhe, Germany). The obtained lymphatic casts were gently rinsed with distilled water, 132 air dried, coated with platinum and examined with SEM (JEOL JSM 5600 LV, Jeol, 133
Zaventem, Belgium).
135
Results
136
Lymph drainage from the tonsils 137
Indian ink that was injected superficially into each of the five ovine tonsils drained directly to 138 the medial retropharyngeal lymph node in all five examined animals. The afferent lymph 139 vessels to this lymph node were easily distinguishable by their black colour (Fig. 1A) . At the 140 surface of the lymph node they divided into primary branches, giving off secondary 141 ramifications that in turn divided into tertiary or terminal branches. The latter terminated in 142 the subcapsular sinus of the lymph node (Fig. 1B) . 143
144
Light microscopy on the tonsils after interstitial injection of Indian ink 145
After interstitial injection of Indian ink into the tonsils, carbon particles were abundantly 146 present in the lymph vessels located in between neighbouring lymphoid follicles ( Fig. 2A) . As 147 such, an interfollicular lymph vessel network surrounding the lymphoid follicles could be 148 observed. Only limited amounts of carbon particles were seen within the lymphoid follicles 149 (Fig. 2B ). These carbon particles seemed not to be enclosed by endothelium-lined vessels, but 150 appeared as free particles lying in the interstitial spaces between the densely packed 151 lymphocytes composing the lymphoid follicles. The interfollicular lymph vessel network 152 drained into larger lymph vessels that were present in the connective tissue underneath the 153 scatered lymphoid follicles located in the tonsil of the soft palate and in the paraepiglottic and 154 tubal tonsils. Larger lymph vessels also coursed through the connective tissue core of the 155 pharyngeal tonsil, and through the connective tissue septa of the palatine tonsil ( Fig. 2A) . 156
Blood vessels, containing erythrocytes, contrasted well with the lymph vessels by their lack of 157 carbon particles (Fig. 2B) . 158 159 8
SEM on corrosion casts of tonsillar lymph vessels 160
At low magnification round impressions were visible at the surfaces of the casts from the 161 palatine, paraepiglottic and pharyngeal tonsils (Figs. 3-5 ). The diameters of these impressions 162 that are located just underneath the tonsillar epithelium amounted to approximately 500 µm. 163
These data combined with the histological images presented in Fig. 2 impressions. The interstitium drained into small lymph vessels that merged into larger lymph 179 vessels. These vessels extended in rostrocaudal direction towards the medial retropharyngeal 180 lymph nodes and showed deeply indented, often V-shaped constrictions (Fig. 6) . 
